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Background– Fundermol is a topical agent for partial-thickness burns. Silver sulphadiazine 

is a topical agent for treatment of burn wounds. The aim of this study was to compare the 
efficacy of silver sulphadiazine dressing versus fundermol for burn healing and consequently 
prevention of infection in rats.  

Methods– Eighty-four Albino NMRI rats were scalded with boiling water for 6 seconds, 
resulting in second degree burns involving 10% total body surface area (TBSA). The rats were 
randomly divided into groups A and B; each group was further divided into three subgroups (A1, 
A2, A3, B1, B2, B3) of 14 rats each. The burned skin of group A rats was swabbed with 
Pseudomonas aeruginosa culture 1 day after burn induction; group B rats were not exposed to 
the bacteria. As P. aeruginosa is the most common and important bacteria in our 
epidemiological setting, we chose P. aeruginosa for this study. Rats in subgroups A1 and B1 
were treated with silver sulphadiazine, and those in subgroups A2I and B2I with fundermol. 
Subgroups A3 and B3 received no treatment. All the rats were observed for 30 days and then 
sacrificed by Ether. Infection/contamination was determined by the culture of burn wound; 
looking for microorganisms such as P. aeruginosa and S. aureus. During histologic 
examinations, healing was evaluated by the following factors: surface vessel density, numerical 
vessel density, and surface epithelial density. 

Results- Silver sulphadiazine decreased the incidence of burn-wound infection by up to 
85% in contaminated rats during the 30-day study period, while fundermol were effective in 58%. 
There were statistically significant differences between mean surface vessel density of burn 
wound in groups A1 and A2 with control group (P < 0.01) on 15th day. Mean numerical vessel 
density in groups A1 and A2 was significantly higher than control group on 15th and 30th day (p < 
0.01). There was statistically significant association between mean surface epithelial density of 
burn wounds in group A1 with groups A2 and control on 15th day post burns (p < 0.01). 

Conclusion– Treatment of partial-thickness burn wounds with fundermol was not superior 
to silver sulphadiazine. We measured healing process by histological examinations and culture 
of the burn wounds. It could be considered as a hypothesis, because fundermol as a new topical 
agent was clinically comparable to silver sulphadiazine in treatment of burn wounds.    
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Introduction 
 

urn and effective burn therapy have 
been considered one of the major 
public health problems in the world.1–6 

Although  infection  is  one  of  the  most  common  
 

•Correspondence: Dr. Abdolaziz Rastegar Lari, PhD, Department 
of Microbiology and Immunology, Iran University of Medical 
Sciences, Tehran, Iran. P.O. Box: 14515–717, Fax: +98–21–8054355, 
E–mail: lari@iums.ac.ir.    

causes of death after thermal injury, limited 
information is available on the association between 
bacterial colonization of burn wounds and survival 
outcomes of burn patients.6–8 Although modern 
antimicrobial therapy has improved the outcome of 
serious burn injuries,9 infections remain a major 
cause of morbidity and mortality in patients 
surviving the shock phase of thermal injury. 

Much progress has been made in recent years in 
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the field of topical burn therapy. At present, 
available preparations meet the majority of 
characteristics of an ideal topical agent.10 However, 
much effort must be put into finding better and 
more cost-effective products, especially for 
developing countries that experience burn 
accidents more frequently than developed nations.    

Effective local treatment is very important in 
preventing wound infection and ensures successful 
skin grafting.11,12 On the basis of both in vitro and 
in vivo studies, Moyar in 1965 concluded that a 
0.5% solution of silver nitrate is the lowest 
concentration at which antibacterial action against 
Staphylococcus aureus, hemolytic Streptococci, 
Pseudomonas aeruginosa and Escherichia coli 
could be exerted.11,12 Mafenid acetate was 
introduced a short time after the reintroduction of 
silver nitrate, followed a few years later by silver 
sulphadiazine. Thus, in a short period of time three 
medications appeared on the market, representing a 
radical change in the topical treatment of burns.11,12 

 The action of silver sulphadiazine has been 
intensively studied.11,13–17 Although various 
attempts have been made to develop more effective 
silver compounds, so far silver sulphadiazine 
remains the most widely used substance of this 
type.11–17  

Fundermol, a topical agent derived from the 
Lavsonia plant, has been applied by clinicians in 
the treatment of partial-thickness burns for the last 
few years, based entirely on clinical and 
experimental experience. Unfortunately, there are 
no published studies comparing the efficacy of 
fundermol, a new topical agent, with other 
common topical agents in the treatment of burns. 
Therefore, we conducted this comparative efficacy 
study of silver sulphadiazine dressing versus 
fundermol in the healing of burn wounds in the rat. 

Materials and Methods 
 

Eighty-four  albino NMRI rats weighing between 

280 and 350 g, obtained from Razi Institute, Karaj, 
Iran were used in these experiments. All animals 
were provided with water and food ad libitum 
throughout the study. Standard guidelines on the 
care and management of laboratory animals were 
applied.18 

Rats were anesthetized using 40 mg/kg 
intraperitoneal thiopental 2%, (generously supplied 
by Specia Rhone-Poulenc Rorer, France) and their 
backs were shaved with electric clippers. They 
were placed in a mold in such a way that 
approximately 10% of their body surface area 
remained exposed.19 The exposed skin surface of 
each rat was immersed in 90°C water for 6 
seconds, resulting in a grade II burned wound of 
10% total body surface area (TBSA). To prevent 
shock, the animals were resuscitated with 
intraperitoneal injection of 3–5 mL saline solution. 
The rats were randomly assigned to two groups, A 
and B, with 42 rats in each group. Groups A and B 
were subdivided subgroups 1, 2 and 3, with 14 rats 
in each subgroup. Using a swab, the bare area of 
the skin in rats of group A was inoculated with P. 
aeruginosa (ATCC27853) overnight culture 
suspension in brain hear infusion 1 day after burn 
induction. Rats in group B were not inoculated 
(Table 1). Rats in subgroups A1 and B1 were 
treated with silver sulphadiazine dressing daily for 
30 days, and those in groups A2 and B2 with 
fundermol daily for 30 days. Rats in subgroups A3 
and B3 received no medication. A2 rats were 
observed for 30 days and then sacrificed with an 
overdose of anesthetic Ether. 

Culture samples from the burn wound were 
taken with a sterile cotton swab on days 15 and 30. 
All culture samples from naturally expired or 
sacrificed rats were used to inoculate blood and 
MacConkey agar, and then incubated overnight at 
37°C. Presence of P. aeruginosa was determined 
by pyocyanin (blue-green) pigments and fruity 
smell. Also, S. aureus was not considered as a 
control in this study. Tissue specimens were also

 
Table 1. Experimental status of different rat study groups 
Group N Burn treatment P. aeruginosa exposure 
A 42   

1 14 Silver sulphadiazine 5 x 107 

2 14 Fundermol 5 x 107 
3 14 None 5 x 107 

B 42   
1 14 Silver sulphadiazine None 
2 14 Fundermol None 
3 14 None None 
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Table 2. Frequency of positive P. aeruginosa culture testing and mortality rate of rat study groups 

P. aeruginosa positive (%) Group 
Day 15 Day 30 

Mortality rate (%) 

A    
1 (n = 14) 14.3 — 28.6 
2 (n = 14) 42.8 14.3 28.6 
3 (n = 14) 100 100 42.8 

B    
1 (n = 14) — — 0 
2 (n = 14) — — 0 
3 (n = 14) — — 14.3 

 
obtained for histopathologic examination for 
surface vessel density, numerical vessel density, and 
surface epithelial density on days 15 and 30. 
Comparisons between the groups were performed 
using the t test, A p value less than 0.05 was 
considered statistically significant. 

 
Results 

 
P. aeruginosa and S. aureus were cultured from 

burn wounds of all the rats in subgroup A3 on days 
15 and 30. Six rats (42.8%) in this subgroup died 
during the 30-day study period. In  subgroup B3, 
no microorganisms were isolated but two rats  
(14.3%) died (Table 2).  

In subgroup A1, two of the 14 burn-wound 
cultures yielded P. aeruginosa and S. aureus on 
day 15; after 30 days, four of the 14 cultures were 
positive for S. aureus. The mortality rate in 
subgroup A2 was 28.6% (4/14). In this subgroup, 
six of 14 burn wound cultures were positive for P. 
aeruginosa and S. aureus on day 15; after 30 days, 
four of 10 cultures were positive for S. aureus and 
two of 10 for P. aeruginosa.  

No microorganisms were found in subgroups 
B1  and  B2  during  the  period  of  study,  and  no  
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Figure 1. Surface Vessel density in subgroups 
(A1: Silver Sulphadiazine, A2: Fundermol, A3: 
Control) 

deaths occurred. 
Mean surface and vessel density of burn 

wounds in subgroups A1 and A2 and A3 are 
shown in Figures 1 and 2. There were statistically 
significant differences between mean surface 
vessel density of burn wound in subgroups A1/A2 
and those of subgroup A3 (p < 0.01) on day 15. 
Also, there were significant associations between 
mean surface vessel density of burn wounds in 
subgroup A1 and subgroup A3 (p < 0.01), as well 
as between subgroup AII A2 and the subgroup A3 
(p < 0.05) on day 30. However, no statistically 
significant differences were found between mean 
surface vessel density in subgroups A1 and A2 on 
days 15 and 30.  

Mean vessel density of burn wounds in 
subgroups A1 and A2 as shown in Figure 2 were 
significantly higher than those of the subgroup A3 
on days 15 and 30 (p < 0.01). However, no 
statistically significant differences were found 
between mean vessel density in subgroups A1 and 
A2 on days 15 and 30. 

Mean surface epithelial density of burn wounds 
in A3, A1 and A2 subgroups on days 15 and 30 are 
presented in Figure 3. A significant association 
between  mean  surface  epithelial  density of  burn  
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Figure 2. Numerical Vessel density in subgroups 
(A1: Silver Sulphadiazine, A2: Fundermol, A3: 
Control) 
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Figure 3. Surface epithelial density in subgroups 
(A1: Silver Sulphadiazine, A2: Fundermol, A3: 
Control). 
 
wounds between subgroups A1 and both subgroups 
A2 and A3 was found on day 15 (p < 0.01). This 
finding was not true for association of mean 
surface epithelial density of burn wound between 
the three A subgroups on day 30 (p > 0.05). Also 
there were no significant differences between mean 
surface epithelial density of burn wound of A3 and 
A2 subgroups (p > 0.05).  

Discussion 
 

Infection remains the major cause of morbidity 
and mortality following the shock phase in burn 
patients. Measures to reduce the risk of wound 
infection and subsequent sepsis include early 
excision wherever possible, and the use of topical 
antimicrobial agents such as silver sulphadiazine. 
The advantages of this medication are that it is 
easy and painless to apply and remove, turning the 
necrotic skin into a yellow, leathery crust with 
good resistance to infection, which enables the 
caregiver to excise the wound stage by stage where 
early massive excision is not possible. Using newer 
topical agents, which are more effective and have 
less side effects, is challenging. Fundermol, a new 
topical agent deemed to be very effective in the 
treatment of burn wounds, was compared with 
silver sulphadiazine in terms of effectiveness in the 
treatment of partial-thickness burn. The results 
show that silver sulphadiazine decreased burn 
wound infection/contamination by up to 85% in 
inoculated rats for 30 days, while fundermol was 
effective only in 58% of infected rats. Although 
the bactericidal activity of silver sulphadiazine 
measured by frequency of positive P. aeruginosa 
culture testing and mortality rate in study groups 
was more effective than fundermol, there was no 

statistically significant difference between the two 
(p = 0.493). 

The mortality rate in group A was around 29%, 
which was significantly higher than the 14.3% rate 
in group B (p = 0.005). This can be explained by 
the occurrence of infection/septicemia after P. 
aeruginosa exposure of the rats of group A. In 
subgroup A3, the presence of P. aeruginosa in 
burn wound and proteolytic activity of the burn 
process justifies the 42% mortality rate. Mortality 
rates in the A1 and A2 subgroups were lower than 
that of subgroup A3 at 28.6%, probably due to the 
bactericidal activity of silver sulphadiazine and 
fundermol.  

The results of mean surface and vessel density 
suggest that silver sulphadiazine promotes wound 
healing during the first 15 days after burn in 
inoculated rats. The probable mechanism is 
stimulation of revascularization.20 

Referring to the results regarding mean surface 
epithelial density, it seems that silver sulphadiazine 
induces faster epithelialization activity compared 
to fundermol.  

Considering that there were no statistically 
significant differences between fundermol and 
silver sulphadiazine in terms of mortality rate, 
bactericidal activity, and wound healing, one can 
conclude that treatment of partial-thickness burn 
wounds with the newer agent fundermol has no 
benefit over the established agent silver 
sulphadiazine.   
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